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AMENDMENTS TO THE CLAIMS 

This listing of the claims replaces all prior versions, and listings, of claims in the 



application: 



1 .TSTING flg CLAIMS 
1 





a) 



V) 



Amended) A method of transporting a-an arbitrarily concatenated input signal 
a^ssa network using signals transmitted over a hyper-concatenated connection 
between^ start node and an end node in the network, the method comprising steps 
of: 

receiving the arbitrarily c oncatenated input signal at me start node and 
splitting the cdnoatonntod input signal into a plurality of derived signals; 
transmitting the derived signals ^ hvner-concatenated data streams within , 
■ ^■rtive ones of a\uraUty a ver a prodoto i miriod mjmbnr of independent 
channclr, nt lrn-rt nr.- hv p^-^Ticatenated data strcams ki dcp o n d ent 

ehaftBete being routed through a pointer processing state machine that is 
independent of a pointer processing state machine through which another one 
0 f the hvpe.r-cnncaten?terf data streams ! ndopendont channeVs eFe-i§_routed; 
and 

recombimng the derived signals at the end node to form a conoat e natod -an 
output signal equivalent to the concat e nated -mput signal. 



o) 



(Amended) The method as claimed in claim 1 wheremthe concatenated output 
signal is output from the end node at a signal phase that isvarbitrarily related to a 
signal phase of the derived signals. 



(Amended) A method as claimed in claim 1, wherein the independent channels in 
the hyper-concatenated connection meet predetermined criteria, compris^ 

a) each of the channels afe-is_processed by adjacent pointer processors^ the 
start node and the end node; 

b) me-channel order is identical at the start node and the end node; and 
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c) a maximum latency between the derived signals received at the end node on 
channel\of the hyper-concatenated connection is less than a predetermined 
time internal. 



7. 



9. 



JO. 



(Amended) A method as claimed in olaim 3, wherein the predetermined time 
interval is less thanxa time period required to receive a frame from a one of the 
derived signals at the\end node. 

(Amended) A method \s claimed in claim 1, wherein the concatenated i nput signal 
comprises an arbitraryVmix of concatenated and unconcatenated Synchronous 
Optical Network (SONE-W s vn cltt0n0US Digital Hierarchy (SDH) signals. 

(Amended) A method as\claimed in claim 5 wherein the step of splitting die 
eene-ateftated-input signal iio the plurality of derived signals comprises a step of 
inspecting an overhead of eaoh frame of the concatenated i nput signal to determine 
whether the overhead cemtairia payload pointer or a concatenation indicator. 

(Original) A method as claimed in claim 6 wherein the method further comprises a 
step of storing the payload pointer if a payload pointer is found in die overhead. 

(Original) A method as claimed fa claim 7 further comprising a step of setting SS 
bits of an HI byte of the overhead portion of the frame to a default value. 

(Original) A method as claimed\in claim 8, wherein the default value is 
binary "00". 

(Original) A method as claimed in claim 8 further comprising steps of: 
a) comparing a frame count with a ptedetermined constant to determine if the 
frame should be transmitted over ayext independent channel in the hyper- 
concatenated connection; 
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11. 



12. 




13. 



b) 



c) 



if the frame is to bd transmitted over the next independent channel, 
examining the frame Werhead to determine whether it contains a 
concatenation indicator, afed 

if the frame overhead contains a concatenation indicator, replacing the 
concatenation indicator wittj the stored payload pointer, and inserting a split 
indicator into the SS bits. 



(Original) A method as claimed in claim 10 further comprising a step of 
incrementing the frame count by\one if the frame count is not eqnal to the 
predetermined constant. 

(Original) A method as claimed In claim 10 wherein if the frame is to be 
transported over a next in dependent^ channel, the method further comprises steps 
of: 

a) incrementing a channel index Vby one unless the channel index equals a 
number of channels in the hyperlconcatenated connection; 

b) setting the channel index to ond if the channel index equals the number of 
channels in the hyper-concatenatdd connection; and 

c) transmitting the frame over the independent channel identified by the channel 
index, 

(OriginaJ) The method as claimed in claim 1 wherein the step of recornbining the 
derived signals at the end node to foip a concatenated output signal further 
comprises steps of: 

a) examining an overhead of each frahie of the derived signals to determine 
whether the overhead includes a split indicator; 

b) if the overhead includes a split indicator, replacing a payload pointer in the 
overhead with a concatenation indicator; and 
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14. 



v 



15. 



16. 



17. 



leading out payload d^ta of the derived signals in alignment across all of the 
channels of the hyper-\oncatenated connection to provide ^ concatenated 
output signal. 



(Amended) A method as claimed in claim 13, wherein the step of reading out the 
payload data of the derived signals received at the end node comprises steps of: 

a) designating a data steam in\lhe hyper-concatenated connection as a reference 
data strcams ieaal; 

b) designating all other data sifeams of the hyper-concatenated connection as 
slaves to the reference data stream; 

c) controlling a read operation foireading the payload data of the reference data 
stream from a reference ahgrJfent buffer such that a position of a reference 
read pointer permits corresponding payload data to be read simultaneously 
from each s)ave data stream; and ' 

d) reading the payload data of eacA slave data stream from respective slave 
alignment buffers based on the reference read operation, so that payload data 
of each of the slave data streams isWead from the respective slave alignment 
buffers in alignment with corresponding payload data of the reference data 
stream. 

(Original) A method as claimed in claim 14\wherein the alignment buffers have a 
predetermined storage capacity based on an anticipated maximum difference 
between propagation delays of the respective dbrived signals. 

(Original) A method as claimed in claim 15, Wherein the anticipated maximum 
difference between propagation delays of the respective derived signals is less than 
a time interval required to receive one of the frameV at the end node. 

(Original) A method as claimed in claim 15, wherein die predetermined storage 
capacity is sufficient to store a quantity of payload dkta received in approximately 
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twice the anticipated maximum difference between propagation delays of the 
respective frames of each derived signal. 

18. (Original) A method as claimed in claim 17, wherein the predetermined storage 
capacity is adequate to store \ quantity of payload data received during a time 
interval of about 250 uSec. 

19. (Amended) A network node adapted to function as a start node for a hyper- 
concatenated connection across a Work between the start node and an end node, 
the hyper-concatenated comiectioA being routed through at least one independent 
pointer processing state machine, the network node comprising: 

a) an input port adapted to receivfe an arbitrarily concatenated input signal; 

b) a signal processor adapted to Knv o i qc multiplox solit the co ncat e nated i nput 
signal across a plurality ]pf U um icto of the hyper con catenated 
nnnnrtotinnderived signals: and 

c) an output port adapted to launcA the inverse multiplex e d conefttcnatod input 
derived signals across the network as hyper-concatcmated data streams within 
respective ones ^fek ea pluralil[v of rliamicls of the hvper-concatenated 
connection . 



20. 



21. 



22. 



(Amended) A network node as claftned in claim 19, wherein each hyper- 
concatenated channel has a signal bandUidth expressed as an integer M (where 
M>1) of frames of the demultipl e xed hfout dgriyed signal to be transmitted over 
each respective channel. 

(Original) A network node as claimed in fclaim 20, wherein M is selected from a 
group consisting of: 1, 2, or an integer multiple of 3. 

(Amended) A network node as claimed in claim 19, wherein the concat e nat e d 
input signal comprises an arbitrary mix df concatenated and unconcatenated 
Synchronous Optical Network (SONET)/Sy^chronous Digital Hierarchy (SDH) 
signals. 
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23. 

24. 
25. 



26. 



27. 



(Original) A network node as claimed in claim 22, wherein each frame is an 
STS-n, where n is an integer, and n > 1 . 

(Original) A network node as elkimed in claim 23, wherein n is equal to 1 . 

(Amended) A network node as claimed in claim 20, wherein the signal processor 
comprises: 

a) means for identifying each fkme within the eefi^ateBated-input signal that 
satisfies a condition (p+M)+L for integers p, in order to determine a split 
location for the eonoatonated i Aput signal; 

b) means for modifying each We that satisfies the condition if an overhead of 
the respective frames includes a\ concatenation indicator, and 

c) means for determining a channel for transporting a frame that satisfies the 
condition, and each subsequent frame until a next frame satisfies the 
condition. 

(Original) A network node as ctainVed in claim 25 wherein the means for 
modifying the frames that satisfy the condition is a pointer processor. 

(Original) A network node as claimed ih claim 26, wherein the pointer processor 
is adapted to modify the frames having ari overhead that includes a concatenation 
indicator by: 

a) inserting a split indicator into a predetermined location within the frame 
overhead; and 

b) replacing the concatenation indicator\in the frame overhead with a stored 
payload pointer extracted from an overhead of a first frame of a concatenated 
signal that includes the frame meeting trie condition. 



28. (Amended) A network node as claimed in clarm 21, wherein the signal processor 
is adapted to determine the split location i n We concatenat e d i nput signal in 
real-time as the concatenat e d -irrput signal is received by the network node. 
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29. 



30. 



31. 



32. 



33. 



(Original) A network node as claimed in claim 27, wherein the split indicator is 
inserted by assigning a predetermined value to SS bits of an HI byte of an 
overhead portion of the frame. 

(Original) A network node as claimed in claim 29, wherein the predetermined 
value is binary "01* 

(Amended) A network node adapted \to function as an end node for a hyper- 
concatenated connection between a sJart node and the end node, the hyper- 
concatenated connection being routed though independent pointer processing state 
machines, the network node comprising: 

a) an input port adapted to receive ^hyper-concatenated data streams from 
adjacent channels; 

b) a signal processor adapted to combAie the hyper-concatenated data streams 
into an arbitrarily concatenated output signal; and 

c) an output port adapted to transmit^ the w noatcnatod output signal to a 
downstream node. 

(Amended) A network node as claimed ih claim 31, wherein the concatenated 
output signal comprises an arbitrary mix! of concatenated and unconcatenated 
Synchronous Optical Network (SONET)/slnchronous Digital Hierarchy (SDH) 
signals. 

(Original) A network node as claimed in elkim 31, wherein the signal processor 
comprises, in respect of each hyper-concatenaied data stream: 



a) 



b) 



an alignment buffer adapted to buffer layload data of a respective hyper- 
concatenated data stream; 
a pointer processor adapted to detect a frame received in a respective data 
stream and deteTrnine a location of payloafi data in the frame; 
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c) a read contcohrt wsponsivo to the pointer processor and adapted to read the 
buffered payloril data in an aligned condition across the channels of the 
hyper-concatenated connection into the concatenated output signal. 



34. 



35. 



36. 



37. 



(Amended) A network no\e as claimed in claim 33, wherein the pointer -processor 
further comprises: 

a) a signal monitor adap^d to monitor at least an overhead portion of the 
respective frames; and 

b) means for determining Yhether the overhead portion contains a split 
indicator. 

(Original) A network node as clamed in claim 33, further comprising a control 
means adapted to: 

a) designate one of the hyper-c^ncatenated data steams as a reference data 
stream; and 

b) designate all others of the hyr^r-concatenated data steams as slave data 
streams. 

(Original) A network node as claimed in claim 35, wherein a reference read 
controller is adapted to control a referencfe read operation for reading payload data 
of the reference data stream from a respective reference alignment buffer so that 
payload data from each of the slave data sWeams can be read by respective slave 
read operations in alignment with the reference data stream. 

(Original) A network node as claimed in claim 33, wherein the read controller is 
adapted to replace a payload pointer in a received frame with a concatenation 
indicator if an overhead of the received frame ccWains a split indicator. 



38, (Original) A network node as claimed in claim 33, wherein the alignment buffer 
has a predetermined storage capacity based on an knticipated maximum difference 
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between proportion times of the respective signals received on each hyper- 
concatenated data stream. 

39. (Original) A nerworkNriode as claimed in claim 38, wherein the predetermined 
storage capacity of the alWnent buffer is adequate to store frame data received in 
a time interval equivalent to approximately twice the anticipated maximum 
difference in propagation delaW the respective hyper-concatenated data streams. 

40. (Original) A network node as\laimed in claim 38, wherein the anticipated 
maximum difference in propagaW . delay between the respective hyper- 
concatenated data steams is less than V time interval required to receive a frame at 
the end node on any one of the hyper-concatenated data streams. 

41. (Original) A network node as claimed in\claim 38, wherein the predetermined 
storage capacity is adequate to store fram\data received during a period of 
approximately 250 uSec. 
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